4.6.1

4.6: Matrix Equations and Systems of Linear Equations

Using the definitions and properties of matrices that we’ve learned so far will let us use matrices
to solve other types of problems. In particular, we can use them to solve systems of linear
equations.

Consider an ordinary linear equation, ax =b. To solve this, you would multiply both sides by
the multiplicative inverse of a.

We’ll solve matrix equations the same way.

If Aisan nxn square matrix and has an inverse, and X and B are nx1 column matrices, then
the solutionto AX =B isgivenby X = A™B.

Here’s why:

Important Note: As we have seen previously, matrix multiplication is not commutative (products
aren’t necessarily equal when we change the order).

So, when AX =B, then X = A'B,not X =BA™!l!
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Example 1:  Solve the matrix equation L 4}@1} = {6}
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4.6.2

A system of linear equations can be written as a matrix equation. Then we can use inverses to
solve the matrix equation, and this will also give us the solution to the original system.

+2x, =1
Example 2:  Write the system {X1 ? as a matrix equation.
X, +3X, =3
2%, —X, =6
Example 3:  Write the system < —-2x, +3x, — X, =—4 as a matrix equation.
4%, +3%, =7
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Example 4:  Write the matrix equation {3 2}[ } = [20} as a system of equations.

X,

Example 5:  Solve the system using the inverse of the coefficient matrix.

X +4x, =11
2% +3%, =-9



4.6.3

Example 6: Solve the system using the inverse of the coefficient matrix.

3X+2y-2=2
2X—-3y+2=-2
X—y—-z=4



